Abstract. Mechanical engineering course system was taken as the research object, based on QS World University rankings relevant parameters, in order to cultivate innovative talents, used modern mathematical analysis method, established a three layer BP neural network analysis model, errors have been lumped in -0.6~+0.5. Based on this model, some Chinese universities, which were not listed in the QS rankings system, were quantitatively calculated. The results of comparative analysis show that the structure of the mechanical course system in universities is an important influence factor to the rankings of the QS system. This study is useful for the mechanical engineering disciplines to enter the international first-class disciplines and cultivate innovative talents.
Introduction
The construction of international first-class discipline is the foundation of building a world class university. To adhere to the first-class as the goal, be based on mechanical engineering disciplines, raising the course structure system, training innovative talents [1, 2] . This paper puts the university ranking which is selected by global parameters of engineering technology in international recognized research institutions of higher education Quacquarelli Symonds (QS). Through the design of artificial neural network model, numerous complex indicators quantified. To analyze mechanical engineering discipline for the graduate students compared with a university of China and the world first-class mechanical engineering course construction, with the demand of creative talents training. Put forward more accurate and more available as well as more scientific and objective methods on the construction of mechanical engineer disciplines from the view of course structure to develop innovative talents for Chinese universities.
Methods

Learning Algorithm of BP Neural Network
This study uses a three layers BP neural network model with one hidden layer. BP learning algorithm is the core of BP network, which affects the correctness and accuracy of model prediction [3] . Input network vector 1 2 ( , , ) ( 1,2, )
input of the middle hidden layer is 1 2 ( , , )
, actual output vector is 1 2 ( , , )
. The connection weights between the hidden layer and the input layer and the output layer are recorded
The threshold of each neuron in the hidden layer and the output layer is { }( 1,2, )
Its detail process is given follows [4] : a) Initialization. b) Select a pairs of random samples ( , ) k k X Y . c) Calculate the input of the input layer. d) Calculate net input and output vector of each neuron in hidden layer. e) Calculate the net input and the actual output vector of the neuron in the third layer. f) Calculate the error between the actual output and the expected output vector in the output layer. g) On the basis of the first f) step to calculate the alignment error of the second layer neurons. h) Fix the threshold of hidden and input layer, the weight between output layers, output layers and hidden layers, learning rate 0 1    . i) Then randomly select the next learning sample for the input network, and then return to step c), repeat the above steps until all the training is completed. j) If the global error of the network meets the accuracy requirements, that is E   , turn to the end or continue. k) To accumulate the number of studies, if the number of learning times is less than the number of regulation times, return to step b). l) End of the algorithm.
BP network Design of the International First Class Subject Structure
From QS world ranking of top 400 colleges and universities, the indexed data of mechanical engineering graduate program was collected with reference to some typical course structure classification criteria [5] . Mechanical engineering graduate programs could be divided into natural science, engineering, mechanical design, mechanical manufacturing, mechanical and electrical integration, biology, energy, environmental protection, micro-nano scale, management of nine classes, as nine indicators, the percentage of each class was used as the input layer of the BP neural network. The output layer had four neurons, data from the QS world university rankings in the engineering and technology category. It includes that the overall score, academic reputation, employer reputation, citations per paper, as shown in Table 1 .
Usually we need to determine the number of hidden layer neurons according to the convergence performance of the network. Through the analysis and study of a large number of network model structure, got the empirical formula (1) [6] . (1) Here S is the number of hidden layer nodes, m as the input layer node number, and n for the output layer node number. According to the formula (1), we first set the number of hidden layer neurons to 10, and then gradually increased it to 15 and 20. Therefore, the number of hidden layer neurons in the BP neural network model was set to 25. We put 70% of the input data as the training data, 15% as the test data and another 15% as the validation data, by testing the training results, and then the network model was good. Using MATLAB training and testing error of network, the training and testing errors was to achieve the desired results, mostly concentrated approximately the zero error, the model to meet the actual application requirements.
Chines Universities Compared to World Class Universities
Some examples from Chinese universities of "211 Project" and "985 Project", from the investigation and statistics of the course structure of the mechanical engineering in graduate school, and the course structure was obtained, as shown in Table 2 . 9 parameters of the course distribution were input to the trained BP neural network. The overall score, academic reputation, employer reputation, citations per paper four parameters were inferred. The overall score of a university in China is 57.8018, academic reputation is 28.9101, and employer reputation is 38.9170 and 72.6147 of the citations per paper. From the inferred data, in the QS rankings, the Chinese University is mainly behind the academic reputation, the employer reputation and other indicators. Compared to the international first-class universities, there is still a big gap; the biggest gap is mainly scientific research and international aspects, especially in the level of scientific research. By the structure of the network model of the BP neural network, it can be known that there are some problems in the course structure of a university in China. For comparison, in the course, first-class disciplines of world-class universities have rich courses, emphasize the multidisciplinary integration and the emerging field of learning, pay attention to course to promote the cultivation of innovative talents. If Chinese universities want to create an international first-class discipline and increase the intensity of training innovative talents, should strengthen the basic knowledge of learning, more open engineering and technical foundation courses. On this basis, strengthen and extended the professional knowledge, different major's courses for open selection, highlight study ability and inter disciplinary training. Follower emerging areas of courses, it is exerting the characteristics and advantages of the subject. In addition, it is necessary to strengthen the integration of multi-discipline knowledge, increase cross specialized courses in the professional elective courses, set up a large number of interdisciplinary courses, improving the ability of practice and innovation.
Conclusion
We studied the international first-class university course structure of mechanical engineering disciplines, used of the QS world university rankings related parameters, established three layer BP neural network analysis model and the international first-class university graduate students' mechanical engineering course structure was analyzed. Based on the built mathematical model, the overall score of QS, academic reputation, employer reputation, citations per paper in the University of China were obtained. QS Rankings of 29 colleges and universities were the system samples. 25 groups of them were seen as a training sample and 4 groups as a test sample. Through MATLAB network training and testing, we used the trained BP network model, and speculated the parameters of a university in China, which is not listed in QS rankings system, then, analyzed the data with the international first-class disciplines. The results show that the mechanical engineering disciplines in a university in China need to be optimized in the course structure and emphasizes the integration of multi-disciplines, broaden the knowledge as well as strengthen the learning of basic knowledge, and strengthen the cultivation of innovative talents.
